Purpose: The purpose of this study was to develop content for safety education to prevent hospital safety accidents among hospitalized children and to investigate the status of safety education performed by nurses. Methods: First, the Delphi method was used, with 18 experts, to develop educational contents for preventing safety accidents. Second, an exploratory survey was performed of the actual status of safety education for preventing safety accidents among hospitalized children using a questionnaire developed based on the Delphi method. The participants of this study were 159 nurses with at least 6 months of work experience. Results: The educational content developed through the Delphi method for preventing safety accidents among hospitalized children contained seven domains (falls, injury, electric shocks/burns, suffocation/aspiration, poisoning/abuse, kidnapping, medical devices) with 44 topics. The item mean of nurses'perceptions of the importance of child safety education was 4.18, and the actual performance score was 3.72, which was a statistically significant difference (t=11.58, p<.001). Conclusion: These seven comprehensive domains of accident prevention education for hospitalized children are expected to be useful for interventions to support the safety of hospitalized children.
INTRODUCTION
In 2016, the death rate of South Korean children aged 1 to 14 years was 2.8 per 100,000 children [1] . The proportion of safety accidents among children under 14 years of age was 32.7% in 2016 and 36.2% in 2017, showing a steady increase [2] . Child safety accidents accounted for 28.3% of the total safety accidents in the United States of America in 2015 and 12.4% in Australia indicating that Korea has a significantly higher incidence of safety accidents than other advanced countries [3, 4] .
In young children, 74.3% of these accidents occurred in indoor environments such as homes, playgrounds, and educational facilities [2] . Child safety accidents in medical facilities such as hospitals, where caregivers are present and observant, accounted for a relatively small proportion of the total (0.7%). However, safety accidents in hospitals are mostly predictable events that can be prevented through active education and monitoring [5] . Therefore, focusing on safety accidents among hospitalized children is important.
Parents expect their children to be treated in a safe environment when they are hospitalized for an illness. Children who are hospitalized, like other patients, have the right to receive safe, high-quality medical care, which requires the clinical CHNR workforce to be extremely diligent [6] . "Patient safety" refers to protection of a person receiving treatment from any further risk or accident, and involves reducing the risk of unnecessary harm associated with health care to an acceptable minimum [7] . For children, the unfamiliar surroundings of the hospital and the use of unfamiliar medical devices for treatment increase the incidence of safety accidents, with reduced physical function due to the illness posing an additional danger. Despite the high likelihood of safety accidents involving inpatients owing to their physical/psychological characteristics and environmental influences, most studies have been limited to falls [8, 9] . Domestic studies related to falls among hospitalized children have included research on the effectiveness of fall prevention education for caregivers [8] and the development of fall risk prediction tools for hospitalized children [9] . No study has yet investigated all types of safety accidents among hospitalized children in Korea, and even studies involving falls among hospitalized children are in the early stages.
Outside of Korea, Cooper and Nolt [10] developed fall risk assessment tools and fall prevention programs for hospitalized children, and Razmus et al. [11] developed a tool known as CHAMPS, which includes an assessment of fall risk factors and interventions for hospitalized children. Moreover, a variety of fall risk assessment tools, such as the I'm Safe tool [12] and the Humpy Dumpty Falls Scale [13] , have been developed to provide fall risk prevention education appropriate for each level according to the actual clinical fall risk score. The Safety in the Seconds Program [14] was developed to prevent not only falls, but also safety accidents more broadly, among hospitalized children. Parents of children admitted to pediatric emergency rooms were also included in this study, and the effectiveness of the program was confirmed [14] . Thus, in other countries, various fall assessment tools have been developed and standardized preventive education interventions are attempted according to the risk level.
However, very few studies in Korea have investigated strategies to prevent safety accidents among hospitalized children. Considering that the safety system of the hospitals in a given country is very important for patients' safety [15] , it is necessary to develop educational content for safety accident prevention that would be applicable in the hospital environment of Korea. The development of assessment tools for the safety of hospitalized children has focused only on falls [8, 9, 16] , and no interventions have been conducted to comprehensively prevent safety accidents among hospitalized children and caregivers. In addition, there is no information on the types of safety accidents to which hospitalized children are exposed, and no details are available on the actual contents of safety education and concrete implementation methods for the prevention of child safety accidents, although such information is a prerequisite for further studies.
Therefore, through the Delphi method involving expert groups, this study was designed to develop educational contents to prevent safety accidents among hospitalized children according to their risk factors, based on a consideration of the characteristics of inpatients, facilities, and the environment. Moreover, by investigating the actual status of safety education for accident prevention among hospitalized children, it was expected that clinical nurses could provide basic data to support the further development of education and nursing strategies.
METHODS

Safety Education Content Development Process
Using the Delphi Method
The Delphi method was used to develop educational content for preventing safety accidents among hospitalized children. This process involved reaching collective agreement over three rounds of discussions among the same group of 18 experts. The expert panelists confirmed to the selection criteria, were clear about the purpose and procedures of the study, and voluntarily agreed to take part.
The Delphi experts were required to be one of the following occupational categories: pediatric nursing professors, pediatric unit managers, general pediatric ward nurses, pediatric intravenous specialist nurses, nurse practitioners, or pediatricians, all of whom provide direct treatment and nursing care to children or have a professional knowledge of pediatric care at general hospitals. The Delphi method for the development of educational content for the prevention of safety accidents among hospitalized children was conducted in three rounds from June 2016 to August 2016.
1) The first round
The first Delphi panel was conducted to elicit the main content of education for the safety of children in hospitals. For this purpose, seven major open questions were derived through a literature review. The seven open questions were related to the major safety accidents experienced by hospitalized children and consisted of types of safety accidents, locations of major safety accidents in the hospital, how to prevent safety accidents according to developmental stages, major educational subjects, effective education methods, and other opinions. The data were analyzed using content analysis, a qualitative research methods. This method of analysis is necessary to derive repeatable and reasonable inferences from research data [17] . In other words, the collected complex data consisted of meaningful subjects or categories related to educational content for preventing accidents among hospitalized children. At this stage, a total of 116 meaningful statements were derived, of which 80 were related to educational content for preventing safety accidents, 23 were related to the educational method, seven were related to the timing of education, and seven were related to the major educational subjects. In particular, the educational content for preventing safety accidents was divided into seven domains; falls, injury, electric shocks/ burns, suffocation/aspiration, poisoning/abuse, kidnapping, and medical devices.
2) The second round
The second Delphi survey was aimed at collecting expert opinions on the results of the first Delphi survey and eliciting further comments. The researchers reflected on the opinions of Delphi experts on the suitability of safety education for hospitalized children in relation to the seven areas and the educational intervention derived by analyzing the results of the first Delphi survey. A 5-point Likert scale was used to determine the validity of the criteria in the second Delphi survey. In addition, 2 themes were used to narrow down the priority of safety accident prevention education: the places where safety accidents were most likely to occur and the stages of child development. For the other factors, further comments were made.
The results of the second Delphi survey were derived from the content validity index (CVI), using a cut-off value point 0.7. Some topics considered significant based on the previous literature or expert opinion were also included. Through this process, educational domains with sub-topics, the educational method, the timing of education, and the major subjects for preventing safety accidents among hospitalized children were re-determined.
3) The third round
The third Delphi survey required the same group of experts to review the detailed topics drawn from the second Delphi survey, so that proposals or modifications related to each topic could be presented in the revised opening columns.
Survey on Nurses' Preventive Education on Child
Safety Accidents
1) Research design
This was an exploratory survey study to investigate the actual status of the safety education for hospitalized children received by nurses.
2) Participants
The participants of this survey were nurses working at two university hospitals located in Seoul and one in the city of Ansan, who understood the purpose of the study and expressed their willingness to participate. Data were collected at the level of the university hospital because hospitals implement a safety accident prevention strategy for hospitalized children as part of the evaluation of their medical institution certification. The three hospitals chosen for this study were considered to be suitable for data collection because they are university hospitals that have continuously passed the medical institution certification. The specific selection criterion for nurses was 6 months or more of work experience in pediatric inpatient department. The exclusion criterion was not having recently experienced pediatric care for more than 3 years. The questionnaire survey was conducted among a total of 180 nurses (60 nurses each from the three university hospitals). All 180 questionnaires were collected; the return rate was 100%. After excluding 21 questionnaires owing to significant missing data, 159 questionnaires were used for the analysis.
3) Measurements
(1) The importance of safety education for the prevention of hospital safety accidents and performance assessment tool (2) A 5-point Likert scale was developed to measure nurses' perceptions of the importance and performances of safety education for the prevention of hospital safety accidents based on the Delphi results. The items of safety education for the prevention of safety accidents among hospitalized children were classified into seven domains (falls, injuries, electric shocks/burns, suffocation/aspiration, poisoning/abuse, kidnapping, and medical devices) with 33 items. Additionally, nine items related to safety education methods, six items related to the duration of accident prevention education, and an additional 27 items related to management strategies besides the existing safety precautions involved in direct nursing activity were measured. The reliability of internal consistency among the items in the questionnaire in terms of the Cronbach's ⍺ was .96 for perceptions of the importance of educational content for safety accident prevention, .95 for the actual status of safety education, .83 for the safety education method, .71 for the duration of safety prevention education, and .95 for additional management strategies besides existing safety precautions involved in direct nursing activity. 
4) Data collection methods and ethical considerations
This study was conducted from September 13 to September 26, 2016. The study was approved by the Research Ethics Committee of K University (IRB approval number: 1040548-KU-IRB-16-41-A-2). For data collection, the purpose, contents, and procedure of the study were introduced to the nursing department and nurses at the university's affiliated hospitals. The questionnaire was distributed to nurses who voluntarily agreed to participate in the study after the researchers explained the purpose, content, and methods of the study to them. The participants responded to the questionnaire after voluntarily signing the consent form. Those who participated in the study were offered small incentives.
5) Data analysis
Descriptive statistics were calculated for demographic variables and the nurses' perceptions of the importance of hospitalized children's safety education and the actual status thereof. Differences in the nurses' perceptions of the importance and actual status of hospitalized children's safety education according to demographic factors were analyzed using the t-test, analysis of variance and the Duncan multiple comparison test. A Comparative analysis of nurses' perceptions of the importance and actual status of hospitalized children's safety education was performed using the t-test. All data analyses were performed using SAS (version 9.4; SAS Institute, Cary, NC, USA).
RESULTS
Results of Safety Education Content for Preventing Safety Accidents among Hospitalized Children
The results of the first, second, and third rounds of the Delphi method are summarized as follows. Seven distinct themes, with 44 sub-topics, were identified among the educational content for preventing safety accidents among hospitalized children (falls, injury, electric shocks/burns, suffocation/aspiration, poisoning/abuse, kidnapping, and medical devices) ( Table 1) .
The sub-topics were as follows: nine related to preventive education methods for the prevention of safety accidents among hospitalized children, six related to the timing of preventive education, and three related to preventive education subjects. Additional management strategies to be implemented in addition to direct education for the prevention of accidents among hospitalized children were confirmed in two domains with 22 detailed topics ( Table 2 ). A minority of participants (33.33%; 53 participants) reported that they had performed children's safety education, while 66.67% (106 participants) did not. Among those who responded that they had performed child safety education, 45.28% (24 participants) answered that they had done so once or twice, 41.51% (22 participants) that they had done so three to five times, and 13.21% (7 participants) that they had done so more than 6 times.
Actual Status of Safety Education for Hospitalized Children
2) Nurses' perceptions of the importance of safety education for hospitalized children and actual status
Nurses' perceptions of the importance of safety education for hospitalized children were evaluated on a 5-point scale; the total score was 4.18±0.51. Domain 1 (falls) showed the highest score (4.27±0.49), while domain 5 (poisoning/abuse) showed the lowest (3.98±0.82) ( Table 3 ).
Significant differences in perceptions of the importance of hospitalized children's safety education were found according to age (F=3.76, p=.006), total clinical experience (F=3.47, p = .018), marital status (t=-1.99, p =.049), and job position (t=-2.31, p =.022). According to the Duncan test, nurses over 42 years old (4.58±0.43) were more aware of the importance of child safety education than were younger nurses (3.98±0.49). Awareness was higher among married participants (4.35±0.44) than among single participants (4.14±0.52). Longer total clinical experience 
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Domain 7 Medical devices (2 items)
· Precautions when using medical equipment. · How to use medical devices directly operated by caregivers (parent or facility caring staff).
IV=Intravenous.
(4.26±0.40) was associated with higher the perceptions of importance. In addition, charge or head nurses (4.27±0.49) had higher perceptions of the importance of child safety education than did general staff nurses (4.08±0.52).
The actual status of safety education for hospitalized children was evaluated on a 5-point scale, with a total score of 3.72±0.58. In terms of sub-area. Domain 7 (medical devices) scored highest (4.02±0.80), and domain 3 (electric shocks/ burns) scored the lowest (3.40±0.77) ( Table 3 ). Significant differences in having performed child safety ed- Preventive education timing At the time of hospitalization, continuous education by written distribution of cautions or video, whenever the caregiver changes, additional training in the middle of a long-term hospitalization, repetitive training in each nursing round, training by the responsible nurse once a day.
Preventive education subjects Guardian, facility caring staff, communicable child.
Additional management strategies
Educational management ․ Checklist for education evaluation.
․ Renewal and systematization of educational manuals.
․ Checking the knowledge contained in the new nurse manual.
․ Producing easy and fun teaching materials which can be used at any time.
․ Periodically showing videos of safety accident prevention.
․ Continuous training for nurses (increase in skill).
․ Detailed education for managing IV fluids and IV fluid lines.
․ Development and application of a consent form for compliance with safety rules when preparing admission by the administrative department.
․ Development and application of countermeasures in the event of a safety accident.
․ Development and application of a concise report preparation form in case of an accident.
․ Development and application of education data to prevent safety accidents in the specific developmental stages of children.
Environmental management
․ Making safety caps of hand sanitizer that prevent children from pumping them easily.
․ Installation of a bed siderail suitable for the child's age.
․ Installation of a door safety bar that prevents people from getting caught between doors.
․ Confirm whether stroller, wheelchairs, or their seatbelts are broken.
․ Replacement of old equipment.
․ Removing water from the floor of wards, corridors, and bathrooms.
․ Thorough collection of dangerous equipment such as needles and syringes.
․ Marking areas expected to pose accident risks with stickers and photos.
․ Delineating safety and hazard areas by using color stickers, etc.
․ Placing a non-slip pad on the floor of the pediatric ward.
․ Relocation of the bed and furniture considering the movement of children and caregivers. 
3) Comparative analysis of nurses' perceptions of the importance and actual status of safety education for hospitalized children
Nurses' responses regarding the importance of each item were compared to the performance score the corresponding item; in all cases, except for two items in domain 1 (falls) and item 29 in domain 6 (kidnapping), the actual performance status was lower than the perceptions of importance (t=11.58, p <.001) ( Table 3) . 1st  2nd  3rd  1st  2nd  3rd  1st  2nd  3rd  1st  2nd  3rd  1st  2nd  3rd n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) 
4) Actual status and timing of educational methods for safety accident prevention among hospitalized children
The oral education method received a score of 4.38±0.66 on a 5-point scale, and it was the most commonly used method of child safety education. Child safety education was most frequently performed at the time of admission, with an average score of 4.52±0.67 (Table 4) . (Table 5) .
5) Nurses
DISCUSSION
According to the Delphi method, seven distinct domains were identified for the content of safety education. The do-
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Child Health Nurs Res, Vol.25, No.1, January 2019: [74] [75] [76] [77] [78] [79] [80] [81] [82] [83] [84] mains derived in this study are different from existing analyses of indoor or outdoor areas where safety accidents may occur. The Child Safety Accident Survey released by the Korea Consumer Agency [2] classified safety accident areas as those where there is the possibility of "injury caused by fixed or moving objects", "falling", "tripping/sliding", "cut/stab lacerations", and so on. In Nam's study [18] , daycare center safety accidents were categorized as "lacerations", "falling", "collisions with objects", and "collisions between people". The hospital environment has a variety of devices and spaces, such as wheeled beds, wheelchairs, and poles, and hospitalized children are exposed to very unfamiliar environments. Their movement is limited by the intravenous (IV) injection lines and other medical devices. For this reason, the domains to be considered for accident prevention education for hospitalized children must be more specific than those identified in previous studies. Therefore, the results of this study, which presented detailed sub-topics and classifications of the areas where hospitalized children can have safety accidents, can be considered to provide a basis for hospitalized children's safety education in the future.
Meanwhile, as suggested by previous research, the present study also identified falls as an important area in the prevention of safety accidents [8, 9, 16] . Similar findings were reported by the Korea Consumer Agency in their 2017 Child Safety Accident Trend Analysis [2] . The importance of falls is underscored by the very high fall rate of 67.8% that was documented in the Risk of Serious Injury Report [2] . Therefore, it is believed that focusing on the details of the fall domain described in this study will lead to a decrease in fall incidence.
A comparative analysis of nurses' perceptions of the importance of hospitalized children's safety education and the actual status of such education showed statistically significant differences in all seven domains (t=11.58, p <.001). In other words, the actual safety education provided by nurses was poorer than their perceptions of importance for all content domains of safety education. This discrepancy exists because nurses are well aware of the necessity of safety education to prevent accidents among hospitalized children, but they do not know which content to implement owing to insufficient data. As such, we consider that children and caregivers are not provided with appropriate education. Therefore, this study can be used as a basis for the development and implementation of safety education methods by providing nurses with basic data related to safety education for hospitalized children.
In our analysis of the importance of safety education content domains according to the child's developmental stage, it was found that falls and injury were important topics for children of all ages. In addition, suffocation and aspiration education was found to be more important for young children than for school-age children. However, education on medical devices was considered to be important for school-age children. This result is similar to that found in a study of age-related injury characteristics of hospitalized children undergoing emergency medical care [19] . Among younger children, falling, slipping, and foreign body aspiration were ranked high; however, as children grow older, the importance of blunt trauma increased. Therefore, it can be said that education regarding nearby medical devices is important for older children.
In the survey conducted in this study on methods of preventive education for safety accidents among hospitalized children, oral education was the most commonly-used modality, which shows that current clinical practice is limited to either oral or written methods. This demonstrates the necessity of more actively using the above-described methods to prevent safety accidents among hospitalized children. As shown in Jung's study [20] , which confirmed the positive effect of education using videos and booklets on patients' understanding of hospital life and satisfaction, and Kim's study [21] , which confirmed the effectiveness of mathematics education application, educational materials using visuals and concrete manipulations stimulate sight and hearing simultaneously and provides surrogate experiences to promote more accurate understanding. Thus, using more diverse teaching methods can contribute to improving the efficiency of nurses' work and increasing the effectiveness of education.
In this study, it was concluded that both the primary caregiver and the child should be included in prevention education for safety accidents at the time of admission. According to Shin, Yoo and Park's study [22] , safety behavior practice is higher for individuals who have experienced of safety education. For children who spend more time with caregivers than with nurses, safety education is especially important for the caregivers. In addition, it can be expected that the efficiency of child safety accident prevention education can be enhanced by providing continuing education both during and after admission owing to the nature of child hospitalization, where caregivers frequently change.
In our investigation of additional safety accident prevention management strategies, the importance of educational management and environmental management was confirmed. In terms of educational management strategies, standardized manuals, continuous education, brief report writing, and educational material development were suggested. In the current clinical education on prevention of safety accidents among hospitalized children, guidance on falling and abduction is mainly based on Joint Commission International certification standards [11] . This reflects real-world circumstances, where there is no specific guidance on the measures to be taken in the event of safety accidents other than falls and abduction. Moreover, although there is a format to be followed when reporting falls, the procedure is complicated, potentially contributing to mistakes and omissions. Although prevention education should be customized according to age, there is a practical limitation in implementing safety accident prevention education because there is no data exist on interventions for the prevention of age-related safety accidents. Based on the results of the hospital environmental management strategy, it is necessary to establish a safe environment so that accidents do not occur, and it is necessary to collect the opinions of caregivers and children, as well as those of nursing providers.
Korean research on the safety education of children has mostly been conducted in elementary schools and childcare facilities, and there is a lack of research on safety accident prevention education for hospitalized children [23] . As the participants of the previous studies were also focused on falls, this poses a limitation in terms of comparing these results with those of previous studies. Therefore, further studies should investigated the full range of safety accidents among hospitalized children. In particular, educational research should be actively carried out to promote the safety of hospitalized children. Through these studies, comprehensive and systematic educational materials can be developed and implemented using various methods to enhance nurses' child safety knowledge and how they impart such education. The provision of adequate education to caregivers and children will increase the safety of hospitalized children.
CONCLUSION
The purpose of this study was to develop educational contents to enable nurses to prevent safety accidents among hospitalized children and to assess the safety education that nurses impart to hospitalized children and their caregivers. This study was conducted to provide a basis for the development of programs for practical safety education. Although education regarding the prevention of safety accidents among hospitalized children is necessary, this study confirmed that it is being imparted in a limited manner in clinical practice. The results of this study, if applied to clinical practice, can help contribute to child safety.
